
Europaisches Patentamt 
European Patent Office 
Office europden des brevets 




@ Publication number: 0 617 528 A2 
EUROPEAN PATENT APPLICATION 



21) Application number: 94301976.0 

22) Date of filing : 18.03.94 



@ Int. ci.^ H04K 1/00, H04Q 7/04 



@ Priority : 25.03.93 JP 65844/93 

@ Date of publication of application : 
28.09.94 Bulletin 94/39 

@ Designated Contracting States : 
DE PR GB NL SE 

@ Applicant : KABUSHIKl KAiSHA TOSHIBA 
72, Horikawa-cho 
Saiwai-ku 

Kawasaki-Shi Kanagawa-ken 210 (JP) 



(72) Inventor : Obayashita, Arata, c/o 
Intell.Property DIv. 
Toshiba Corp., 
Minato-ku 
Tokyo (JP) 

Inventor : Yamashita, Masataka, c/o 

Intell.Property DIv. 

Toshiba Corp., 

Minato-ku 

Tokyo (JP) 

@ Representative : Weltzel, David Stanley 

-Batcheilor, Kirk~& Co., 

2 Pear Tree Court, 
Farringdbn Road 
London EC1R ODS (GB) 



00 
CM 

CD 



@ Radio telecommunication apparatus with privacy or non-privacy communication mode. 

@ When the user of a radio telecommunicatk)n 
apparatus requests a privacy mode and a call 
origination, the apparatus of the present Inven- 
tion sends a call signal including the requeste.d 
privacy mode to a base station. Thereafter, the 
apparatus receives an acknowledge signal from 
the base station, including a designated oonrv 
munication mode designated by the base sta- 
tion, if the received designated communicatton 
mode does '.not correspond to- the -requested 
privacy mode, the apparatus warns the user. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention generally relates to a radio 
telecommunication apparatus such as a portable tel- 
ecommunication apparatus or a mobile telecommuni- 
cation apparatus, and more particularly to a radio tel- 
ecommunication apparatus using a dual mode by 
which either an analog mode or a digital mode is se- 
lected. ' t 

Description of the Related Art 

FIG. 8 shows a diagram illustrating a radio tele- 
communication system. The system includes a con- 
trol station OS connected to a landline network NW 
over a landline CL. The control station CS is furthei^ 
connected to plural base stations BS1, BS2, BS3 ... 
over landlines CL1, CL2, CL3 .... Each base station 
covers its own radio zone E1. E2. E3 Each port- 
able apparatus communicates over radio channels 
with the base station in the radio zone in which it Is 
located. Further, each portable apparatus is connect- 
ed to the landline network NW through the base sta- 
tion BS and the control station CS. 

In the digital mode, the system operates as a time 
division multiple access system, referred to as a 
TDMAsystem. In the TDMAsystem, as shown in FIG. 
9, each radio channel for a downward channel and for 
an upward channel, includes a plurality of time 
frames. Each time frame includes six time slots. In 
the event that a communication link is formed be- 
tween the base station and the portable station, one 
time slot for the downward signal is assigned from the 
downward radio channel and one time slot for the up- 
ward signal is assigned from the upward radio chan- 
nel. Aft4r that, the portable apparatus receives the 
downward signal in the assigned downward slot and 
sends the upward signal in the assigned upward slot 
As shown in FIG. 9, if the portable apparatus PS is as- 
signed TSV as an upward slot, the portable appara- 
tus PS sends the intermittent upward signal to the 
base station BS during a period corresponding to the 
upward slot TS1'. Furthermore, if the portable appa- 
ratus is assigned TS1 as a downward slot, the port- 
able apparatus PS receives the downward signal dur- 
ing a period corresponding to a downward slot TS1 . 
Thus, from the perspective of portable apparatus PS, 
the upward slot TS1 ' is defined as a transmit slot and 
the downward slot TS1 Is defined as a receive slot 
During a period corresponding to the downward slots 
TS2. TS3, TS4. TS5, the apparatus PS sends no sig- 
nal to the base station BS. Therefore, the slots corre- 
sponding to the slots TS2, TS3, TS4, TS5 are defined 
as an idle slot The above six slots TS1 — TS6 repeat 
in every frame. 

Presently, there is more than one type of portable 



apparatus commercially available. Af irst type adopts 
only the analog mode. A second type adopts only the 
digital mode. A third type adopts the dual mode in 
which the portable apparatus selectively adopts one 
5 of the analog and digital modes. 

When making a call, the first type of portable ap- 
paratus modulates an analog voice signal. The port- 
able apparatus adds the modulated signals and a car- 
I rief signal, and generates a transmit signal. Then, the 
10* portable apparatus transmits the transmit signal. The 
' portable apparatus being called receives the trans- 
mitted signal, demodulates the received signal, and 
audibly reproduces the demodulated signal from a 
speaker of the portable apparatus being called. 
15 When the second type of portable apparatus 

makes a call, it encodes an analog voice signal and 
then generates a digital transmit signal. Further, the 
calling portable apparatus perfonms an error correc- 
tk>n coding operation on the digital transmit signal 

20 and then generates an error correctk>n coded signal. 
Furthermore, the apparatus modulates the error cor- 
rection coded signal, adds the modulated signal and 
a carrier signal, and then generates a transmit s^nal. 
Subsequently, the calling portable apparatus trans- 

25 mits the transmit signal. 
' The portable apparatus being called receives the 
transmit signal and demodulates the received signal. 
Further, the called portable apparatus performs an 
error correction decoding operation on the demodu- 

30 lated signal and then generates a digital receive sig- 
nal. Furthermore, the called portable apparatus de- 
codes the digital receive signal, and then generates 
an analpg receive signal from a speaker of the port- 
able apparatus being called. 

35 The third type of portable apparatus, whteh uses 

the dual mode, selectively adopts one of the analog 
mode and the digital mode in response to an instruc- • 
tion of the base station or the user of the calling port- 
able apparatus. 

40 There has been developed a fourth type of port- 

able apparatus, which uses a privacy mode having a 
voice privacy feature which protects the user's com- 
municated voice signal against eavesdropping. When 
the portable apparatus using the privacy mode makes 

45 a call, ft encodes an analog voice signal and then gen- 
erates a digital transmit signal. Further, the calling 
portable apparatus performs the error correction cod- 
ing operation on the digital transmit signal, and then 
generates an error correction coded signal. The call- 

50 Ing portable apparatus performs a scrambling opera- 
tton on the error correction coded signal, and adds the 
scrambled signal and a canrier signal. Then, the port- 
able apparatus generates and transmits a transmit 
digital signal. The portable apparatus being called re- 

55 ceives the digital transmit signal and demodulates It 
Further, the portable apparatus performs a descram- 
bling operation on the demodulated signal. Further- 
more, the portable apparatus performs the error cor- 
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rection decoding operation on the descrambled sig- 
nal, decodes the error correction decoded signal, and 
generates the decoded voice fronn the speaker. 

Like the portable apparatus, there is presently , 
more than one type of station in use. A first type s 
adopts only the analog mode. A second type adopts 
only the digital mode. A third type adopts the dual 
mode by which one of the analog and digital modes 
may be selected. Afourth type selects one of the ana- | 
log, digital, and privacy modes. io* 

When the user wishes to make a call, the portable 
apparatus prompts the user to input information as to 
whether the user requests the portable apparatus to 
adopt the privacy mode, provided, of course, that the 
portable apparatus can adopt the privacy mode. In re- is 
sponse to the inputted information, the portable ap- 
paratus sends a call signal including the user's re- 
questing mode to a base station covering a zone In 
which the apparatus is located. If the user wishes to 
utilize the privacy mode and the base station is not 20 
capable of adopting the privacy mode, the base sta- 
tion adopts a mode other than privacy mode. As a re- 
sult the portable apparatus is also obliged to adopt 
the mode other than the privacy mode. 

-Although.the user requests the portable appara- 25 

tus to adopt the privacy mode, the user does not rec- * 
ognize that the portable apparatus and the base sta- 
tion have adopted the mode other than the privacy 
mode. 

Therefore, the user takes it for granted that the port- 30 
able apparatus and the base station adopt the re- 
quested privacy mode. As a result, although the base 
statbn and the portable apparatus adopt the mode 
other than the privacy mode, the user may communi- 
cate sensitive matters which should be protected 35 
against eavesdropping. 

Further, if the portable apparatus communicates 
with the base statbn adopting privacy mode, and the 
user moves the portable apparatus from a zone cov- 
ered by the base statksn to another zone covered by 40 
another base station, a speech channel is switched to 
another channel. As a result, another base station 
communicates with the portable apparatus. However, 
if the other base station is not capable of adopting the 
privacy mode, the portable apparatus is obliged to 45 
adopt another mode other than the privacy mode. 

As a result, the user takes it for granted that the 
previous privacy mode is maintained after the user 
moves to another zone. Therefore, the user continues 
to communicate sensitive matters which should be so 
protected against eavesdropping although the conrv 
municatlon mode is changed to the mode other than 
the privacy mode. 

SUIVIMARY OF THE INVENTION 55 

Against this background, in accordance with one 
aspect of the invention, there is provided a radio tel- 



ecommunication apparatus used in a radio telecorrv 
municatlon system, wherein speech signals are se- 
lectively communicated with a base station in either 
one of a privacy mode or a communication mode 
other than the privacy mode, the radio telecommuni- 
cation apparatus comprising, requesting means for 
requesting the base station to designate the privacy 
mode, receiving means for receiving a designated 
coittmunication mode designated by the basestatbn, 
and warning means responsive to the requesting 
' means and the receiving means for warning the user 
of the apparatus if the received designated commu- 
nication mode does not correspond to the requested 
privacy mode. 

Further, in accordance with a second aspect of 
the invention there is provided a telecommunication 
apparatus used in a radio telecommunication system, 
wherein speech signals are selectively communicat- 
ed with a base station in either one of a privacy mode 
or a communication mode other than the privacy 
mode, the radio telecommunication apparatus conrv 
prising, receiving means for receiving a mode change 
Indication signal including a designated communica- 
tion mode from the base station while the speech sig- 
nals are communicated with the base station in the 
privacy mode, and warning means responsive to the 
receiving means for warning the user if the received 
designated communication mode does not corre- 
spond to the privacy nriode of the apparatus. 

It is to be understood that both the foregoing gen- 
eral description and the following detailed description 
are exemplary and explanatory and are intended to 
provide, further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo- 
rated in and constitute a part of this specification. Il- 
lustrate several emt>odiments of the invention and, 
together with the descriptton, serve to explain the ot>- 
Jects, advantages, and principles of the inventbn. In 
the drawings, 

FIG. 1 is a block diagram illustrating the radio tel- 
ecommunication apparatus according to the 
present invention; 

FIG. 2 is a block diagram illustrating portions of 
the radio telecommunication apparatus shown in 
FIG. 1; 

FIG. 3 is a flow chart illustrating an operation se- 
quence in a standby state of the radio telecommu- 
nication apparatus according to the present in- 
vention; 

FIG. 4 is a flow chart illustrating an operation se- 
quence of a first embodiment of the present in- 
vention; 

FIG. 5 is a system diagram illustrating the oper- 
ation sequence of the first embodiment of the 
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present invention; 

FIG. 6 is a flow chart illustrating an operation se- 
quence of a second embodiment of the present 
invention; 

FIG. 7 Is a system diagram illustrating the oper- s 
ation sequence of the second embodiment of the 
present invention; 

FIG. 8 Is a system diagram illustrating a radio tel- 
ecommunication system; and 

FIG. 9 is a diagram illustrating the format of up- io 
ward and downward signals in the TDMA system. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

15 

Reference will now be made in detail to the pres- 
ent preferred embodiments of the invention, exann- 
ples of which are illustrated In the accompanying 
drawings. 

FIG. 1 shows a portable apparatus for use in a ra- 20 
dio telecommunication system. The portable appara- 
tus includes a console unit 1 , a battery circuit 7, a bat- 
tery 9, a microphone 10, a transmit audio switch 11, 
a speech coder 12, a channel coder 13, a modulator 
14. a transceiver 15, a duplexer 17. an antenna 18. 25 
The portable apparatus further includes a receiver 
21. a demodulator 22, a channel decoder 23, a 
speech decoder 24. a receive audio switch 25. a 
speaker 26, a controller 30. a synthesizer 31 . an ana- 
log audio circuit 70, a RAM 74, a voice synthesizer 78. 30 

The console unit 1 is connected to control circuit 
30 and has a keypad 3 and an LCD display 5. The key- 
pad 3 includes a DIAL key, a SEND key. an END key. 
a FUNCTION key and a mode request key. 

When the user operates the mode request key, 35 
the user designates one of an analog mode, a digital 
mode, and a dual mode in which the user permits the 
base station to select either one of the analog mode 
or the digital mode. Furthermore, the user may des- 
ignate the privacy mode by operating the FUNCTION 40 
key and the mode request key. 

The battery circuit 7 converts an output voltage 
of the battery 9 to a predetermined voltage and sup- 
plies the converted voltage to each component of the 
portable apparatus. 45 

When the digital nrKxie is requested by the user 
or the base station, the control circuit 30 causes the 
transmit audio switch 11 to connect the microphone 
10 to the speech coder 12. In a digital mode, the mi- 
crophone 1 0 generates a transmit audio signal to the so 
transmit audio switch 11 connected to the speech 
coder 12. The speech coder 12 performs a coding op- 
eration on the transmit audio signal and outputs the 
coded transmit signal to the channel coder 1 3. Refer- 
ring to FIG. 2, the channel coder 1 3 includes an error 55 
correction coder 50. a coding switch 52. and a scranv 
bler 54. In the digital mode, the control circuit 30 caus- 
es the coding switch 52 to connect the error correction 



coder 50 to the digital modulator 14. The error correc- 
tion coder 50 performs its error correctbn coding op- 
eratk)n on the coded transmit signal provided by the 
speech coder 12 and on a digital control signal pro- 
vided by the control circuit 30 and supplies the error 
correction coded transmit signal to the digital modu- 
lator 14. Referring again to FIG. 1, the digital modu- 
lator 14 modulates the error correction coded trans- 
mit signal Issued from requesting means and the re- 
ceiving means the channel coder 13 and supplies a 
digital modulated signal to the transceiver 15. The 
transceiver 15 adds the digital modulated signal re- 
ceived from the digital modulator 14 and a carrier sig- 
nal received from the synthesizer 31 to perform fre- 
quency conversion, amplifies the frequency convert- 
ed signal to a predetermined level, and provides a 
transmit signal to the duplexer 17. 

The duplexer 17 is turned ON only for a period of 
time corresponding to the transmit slot designated by 
the control circuit 30. During this period, the duplexer 
17 receives the transmit signal from the transceiver 
1 5 and supplies the transmit signal to the antenna 1 8. 
The transmit signal is transmitted toward a base sta- 
tion (not shown) in the form of a radio transmit signal. 

The antenna 18 receives a radio signal from the 
base station and outputs a receive signal to the du- 
plexer 17. The duplexer 17 is turned ON only for a per- 
iod of time corresponding to the receive slot designat- 
ed by the control circuit 30. During this period, the du- 
plexer 1 7 receives the receive signal and outputs the 
receive signal to the receiver 21 . The receiver 21 per- 
forms its frequency converting operation on the re- 
ceive signal in accordance with a signal from the syn- 
thesizer 31 and outputs a frequency converted re- 
ceive signal to the digital demodulator 22. The signal 
from the synthesizer 31 is designated by the control 
circuit 30. The digital demodulator 22 perfonms bits 
and frame synchronizing operation on the frequency 
converted receive signal from the receiver 21 to ob- 
tain a synchronized signal and a digital demodulated 
signal. The digital demodulator 21 supplies the syn- 
chronized signal to the control circuit 30 and supplies 
the digital denrK)dulated signal to the channel decoder 
23. 

Refenring again to FIG. 2, the channel decoder 23 
Includes a descrambter 60, a decoding switch 62. and 
an error correction decoder 64. In the digital nKxje, 
the control circuit 30 causes the decoding switch 62 
to connect the digital demodulator 22 to the error cor- 
rection decoder 64. The error correction decoder 64 
performs its error correction decoding operation on 
the digital demodulated signal received from the dig- 
ital demodulator 22 to obtain a digital receh^e signal. 

Furthermore, the error correction decoder 64 pro- 
vides a digital control signal for scanning radio chan- 
nels to the control circuit 30. 

Referring to FIG. 1, the digital receive signal is- 
sued from the channel decoder 23 is sent to the 
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speech decoder 24. The speech decoder 24 performs 
its decoding operation on the digital receive signal to 
provide an analog receive audio signal to the receive 
audio switch 25. In the digital nnode. the control circuit 
30 causes the receive audio switch 25 to connect the 
speech decoder 24 to the speaker 26. The analog au- 
dio switch 25 supplies the analog receive audio signal 
to the speaker 26. 

When the privacy mode Is designated by the user 
or the base station, the control circuit 30 causes the 
coding switch 52 to connect the error correction odder 
50 to the scrambler 54. The scrambler 54 scrambles 
the error correction coded signal received from the er- 
ror correction coder 50 to protect the communicated 
radio signal against eavesdropping. The scrambled 
signal is supplied to the digital modulator 14. 

Furthermore, when the privacy mode is designat- 
ed, the control circuit 30 causes the decoding switch 
62 to connect the descrambler 60 to the enror correc- 
tion decoder 64. The descrambler 60 descrambles 
the digital denK>dulated signal received from the dig- 
ital demodulator 22 and supplies a descrambled sig- 
nal to the error correctton decoder 64. 

When the analog mode is designated by the user 
or the base station. Jhe.control circuit 30 causes the 
transmit audio switch 11 to connect the microphone 
10 to an analog audio circuit 70. The analog audio cir- 
cuit 70 modulates the analog transmit audio signal 
from the microphone 10 and supplies analog modu- 
lated signal to the transceiver 15. The transceiver 15 
adds the analog modulated signal and a carrier signal 
received from the synthesizer 31 to perform frequen- 
cy conversion, amplifies a frequency converted 
transmit signal to a predetermined level, and provides 
a transmit signal to the duplexer 17. 

Furthermore, the control circuit 30 causes the re- 
ceive audio switch 25 to connect the analog audio cir- 
cuit to the speaker 26. The antenna receives a radio 
signal and provides the received signal to the receiver 
21 via the duplexer 17, The receiver 21 performs a 
frequency conversion operation on the received sig- 
nal and provides a frequency converted receive sig- 
nal to the analog audb circuit 70. The analog audio 
circuit 70 demodulates a frequency converted receive 
signal provided by the receiver 21 and supplies an 
analog demodulated receive audio signal to the 
speaker 26 via the receive audio switch 25. 

The RAM 74 stores information including data 
from the keypad 3. The voice synthesizer 76 gener- 
ates a synthesized voice to the analog audk> circuit 70 
in accordance with a control signal from the control 
circuit 30. The buzzer 78 generates a beep sound in 
accordance with a control signal from the control cir- 
cuit 30. 

FIG. 3 shows an operation sequence of the port- 
able apparatus in a standby state. The control circuit 
30 of the portable apparatus checks whether an in- 
coming call signal from the base station is received 



(step 100). If the incoming call signal is received, the 
control circuit 30 performs an incoming call response 
sequence (step 102). Otherwise, the control circuit 30 
checks whether the user of the apparatus has per- 
6 formed a call origination operation (step 104). If the 
call origination operation is performed, the control cir- 
cuit 30 performs a call origination sequence (step 
1 06). Otherwise, the control circuit 30 checks wheth- 
I er the user operates the mode request key of the key- 
to ' pad 3 (step 1 08). If the mode request key is not oper- 
ated, the above steps are repeated. If the mode re- 
quest key is operated, the control circuit 30 stores the 
requested communication mode into the RAM 74 
(step 110). After that, the control circuit 30 displays 
15 the requested communication mode on the LCD 5 
(step 112). 

FIG. 4 shows the call origination sequence of step 
1 06 of FIG. 3. The control circuit 30 scans an upward 
control channel and a downward control channel for 

20 communicating with the base station (step 200). The 
control channel is referred to as A channel. It is noted 
that the channel includes the slot used In the digital 
mode or the privacy mode. After that, the control cir- 
cuit 30 checks the requested communication mode 

25 stored Into RAM 74 (step 202). Thereafter, the control - 
* circuit 30 sends a call signal including the requested 
communicatk)n mode to the base station (step 204). 
After that, the control circuit 30 checks whether the 
portable apparatus receives an acknowledge signal 

30 from the base station (step 206). The acknowledge 
signal includes an upward speech channel and a 
downward speech channel designated by the base 
statk>n,,and a communication mode of the base sta- 
tion. If the base statkin adopts a communication 

35 mode corresponding to the communication mode re- 
quested by the user, the base station sends the ac- 
knowledge signal including the communication mode, 
corresponding to the requested mode. However, if the 
base station is not capable of adopting a communica- 

40 tion nrKKJe corresponding to the requested communi- 
cation mode, the base statk>n sends the acknowledge 
signal including a communicatton mode which the 
base station Is capable of adopting and which does 
not correspond to the requested communication 

45 mode. 

If the acknowledge signal is not received during 
a predetermined period of time in step 206, the above 
steps are repeated. If the acknowledge signal is re- 
ceived during the predetermined period of time, the 

so control circuit 30 checks whether the received com- 
munication mode of the base station corresponds to 
the privacy mode (step 208), 

If the receh^ed communication mode conre- 
s ponds to the privacy mode, the control circuit 30 ac- 

55 tuates the coding switch 52 and the decoding switch 
62 so that the coding switch 52 connects the error 
correction coder 50 with the scrambler 54 and the de- 
coding switch 62 connects the descrambler 60 with 
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the error correction decoder 64. Thereafter, the con- 
trol circuit 30 performs the designated privacy mode 
communication sequence. That is, the control circuit 
30 communicates with the base station over the des- 
ignated speech upward and downward channels in 
the designated privacy mode (step 210). 

If the received communication mode does not 
correspond to the privacy mode, the control circuit 30 
checks whether the requested communication mode 
stored in the RAM 74 corresponds to the privacy 
mode (step 212). if the requested communication 
mode corresponds to the privacy mode, the control 
circuit 30 recognizes that the requested privacy mode 
is not accepted by the base station. Thereafter, the 
control circuit 30 actuates the buzzer 78. As a result, 
the buzzer 78 generates an intermittent beep sound 
for a predetermined period of time in order to urge the 
user not to communicate sensitive matters since the 
designated communication mode of the base station 
is not the requested privacy mode (step 214). If the re- 
quested communication mode is not the privacy mode 
in step 212. or after the step 214, the control circuit 
30 displays the designated communication mode on 
the LCD 5 (step 216) and performs a communication 
mode.sequence other-^than the privacy mode se- 
quence (step 218). That is; the control circuit 30 com- 
municates with the base station over the designated 
speech upward and downward speech channels in 
the designated communication mode other than the 
privacy mode sequence. 

FIG. 5 shows the operations of the portable ap- 
paratus and the base station according to the se- 
quence of FIG. 4. Referring to FIG. 5, if the user re- 
quests the privacy mode and call origination by oper- 
ating the appropriate keys of the keypad 3, the control 
circuit 30 sends the call signal including the requested 
privacy mode to the base station. However, if the 
base station Is not capable of adopting the privacy 
mode as a communication mode of the base station 
and is capable of adopting only the digital mode, the 
base station sends the acknowledge signal including 
the designated speech upward and downward chan- 
nels, and InfornDation Indicating that the communica- 
tion mode of the base station is the digital mode, to 
the portable apparatus. After the portable apparatus 
receh/es the acknowledge signal, the control circuit 
30 communicates with the base station over the des- 
ignated speech upward and downward channels in 
the designated digital mode. At that time, the control 
circuit 30 actuates the buzzer 78. As a result, the 
buzzer 78 generates the intermittent beep sound for 
the predetermined period of time In order to urge the 
user not to communicate sensitive matters since the 
designated mode of the base station is not the private 
mode which was requested by the user. 

According to the first embodiment, the user can 
recognize that the designated mode designated by 
the base station is not the privacy mode requested by 



the user by confirming the generated Intermittent 
beep sound in the step 214 and the displayed Infor- 
mation in step 216. After recognition of that, the user 
may avoid communicating sensitive matters in order 

5 to prevent sensitive matters from being eavesdrop- 
ped in the designated mode other than the privacy 
mode. Furthermore, in this state. If the user wants to 
communicate a sensitive matter immediately, the 
user may stop the communication in the designated 

10 mode other than the privacy mode and may move to 
another zone covered by another base station adopt- 
ing the privacy mode and try a call origination opera- 
tion once again, in order to communicate speech sig- 
nals in the privacy mode. 

15 ^ FIG. 6 shows the privacy mode communication 
sequence according to a second embodiment It is 
noted that, referring again to FIG. 6, the portable ap- 
paratus PS1 communicates with the base station BS1 
covering the zone El. Referring to FIG. 6, while the 

20 portable apparatus PS1 comnmjnicates with the base 
station BS1 In the privacy mode (step 300), the con- 
trol circuit 30 checks whether the privacy communica- 
tion is cancelled or the user performs an on-hook op- 
eratbn (step 302). If the control circuit 30 determines 

25 that the privacy communication sequence is cancel- 
led or the user performs an on-hook operation, the 
control circuit 30 performs an initialization operation 
(step 304). Otherwise, the control circuit 30 performs 
a subsequent operation. 

30 Referring again to FIG. 8, if the portable appara- 

tus PS 1 moves from the zone El to the zone E2 cov- 
ered by the base station BS2, the base statton BS1 
sends a signal referred to as a hand-off signal includ- 
ing a designated speech channel of the t^ase station 

35 BS2 designated by the control station CS and a des- 
ignated communication mode of the base station 
BS2. 

Referring again to FIG. 6, if the portable appara- 
tus PS1 does not receive the hand-off signal from the 

40 base station BS1 (step 306), the control circuit 30 per- 
forms the above steps 302, 304, and 306. If the port- 
able apparatus receives the hand-off signal from the 
base station BS1 , the control circuit 30 checks wheth- 
er the received designated communication mode of 

45 the base station BS2 included in the hand-off signal 
corresponds to the privacy mode (step 308). tf the re- 
ceived designated communication nrK>de does not 
correspond to the privacy mode, the control circuit 30 
generates a synthesized voice using the vokie syn- 

50 thesizer 76 indicating that the privacy nrKxje of the 
portable apparatus is cancelled (step 310). There- 
after, the contral circuit 30 displays infomnation indi- 
cating that the privacy nrK>de of the portable appara- 
tus Is cancelled (step 311). 

55 After the step 311 , or if the received designated 

communicatk>n mode corresponds to the privacy 
mode in the step 308, the portable apparatus PS1 
sends a hand-off acknowledge signal to the base sta- 
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tion BS1 (step 312). After that, the control circuit 30 
captures the designated speech channel of the des- 
ignated base station BS2 (step 314). After that, the 
control circuit 30 communicates with the designated 
base station BS2 over the captured speech channels 
in the designated received mode (step 316). 

FIG. 7 shows a sequence between the portable 
apparatus PS1 and the base station BS1 according to 
the second embodiment 

In this case, it is noted that the base station BS1 
adopts the privacy mode. If the user requests the piriv- 
acy mode, the portable apparatus PS1 sends a call 
signal including the requested mode to the base sta- 
tion BS1. If the base station BS1 adopts the privacy 
mode, the base station BS1 sends an acknowledge 
signal including designated speech channels and in- 
formation Indicating that the communication mode of 
the base station BS1 is the privacy mode. In accor- 
dance with the acknowledge signal, the portable ap- 
paratus PS1 commurwcates with the base station BS1 
in the privacy mode. 

If the portable apparatus PS1 moves from the 
zone El covered by the base station BS1 to the zone 
E2 covered by the base station BS2 while communi- 
-catlng with the base station BS1-in the privacy mode, 
-the base station BS1 sends the hand-off signal in- 
cluding the designated speech channels and the des- 
ignated communication mode of the base station BS2 
designated by the control station CS. If the commu- 
nication mode of the base station BS2 is not the priv- 
acy mode, the control circuit 30 actuates the voice 
synthesizer 76. As a result, the voice synthesizer 76 
generates the synthesized voice via the analog audio 
circuit 70 and the speaker 26 indicating that the priv- 
acy mode is cancelled. 

After the portable apparatus PS1 sends the 
hand-off acknowledge signal to the base station BS1 , 
the portable apparatus PS1 communicates with the 
base station BS2 in the designated received analog 
mode. 

According to the second embodiment, the user 
recognizes that the privacy mode of the portable ap- 
paratus is changed to the designated communication 
mode other than the privacy mode in accordance with 
the generated synthesized voice and the displayed 
message. After recognition of that, the user may 
avoid communicating sensitive matters in order to 
prevent the sensitive matters from being eavesdrop- 
ped in the designated mode other than the privacy 
mode. Furthermore, in this state, if the user wants to 
communicate the sensitive matters immediately, the 
user can stop the communicatton in the designated 
mode other than the privacy mode, move to another 
zone covered by another base station adopting the 
privacy mode and can try a call origination operation 
in order to communicate speech signals in the privacy 
mode. Furthermore, since the user hears the synthe- 
sized voice indicating that the privacy mode is cancel- 



led in accordance with the generated synthesized 
voice, the user can recognize that the privacy mode 
is cancelled even if the user is absorbed in the conv 
munication. 

5 Although in the first emtx3diment, the beep sound 

from the buzzer 78 is generated when the inputted 
mode is not adopted by the base station, a synthe- 
sized voice, including information indicating that the 
I inputted mode is not adopted by the base station, may 

10 * be generated by the voice synthesizer 76. 

Although in the second embodiment, the synthe- 
sized voice is generated when the privacy mode is 
cancelled, a beep sound may be generated by the 
buzzer 78. 

15 The foregoing description of preferred embodi- 

ments of the invention has been presented for pur- 
poses of illustration and description. It is not intended 
to be exhaustive or to limit the invention to the precise 
form disclosed, and modifications and variations are 

20 possible in light of the at>ove teachings or may be ac- 
quired from practice of the invention. The embodi- 
ments were chosen and described in order to explain 
the principles of the invention and its practical appli- 
cation to enable one skilled in the art to utilize the in- 

25 -vention in various embodiments and with various 
' modifications as are suited to the particular use con- 
templated. It is intended that the scope of the Inven- 
tion be defined by the claims appended hereto, and 
their equivalents. 

30 

Claims 

1. A radio telecommunication apparatus used in a 
35 radio telecommunication system, wherein 

speech signals are selectively communicated 
with a base station In either one of a privacy mode • 
or a communication mode other than the privacy 
mode characterized in that the radk) telecommu- 
40 nica^ion apparatus comprises: 

requesting means (3) for requesting the 
base station to designate the privacy nrKxie; 

receiving means (21) for receiving a des- 
ignated communication mode designated by the 
45 base station; and 

warning means (5, 76, 78) responsive to 
the requesting means (3) and the receiving 
means (21 ) for warning the user of the apparatus 
If the received designated communication mode 
60 does not correspond to the requested privacy 

mode. 

2. The apparatus of claim 1 characterized in that the 
requesting means (3, 15) comprises input means 

55 (3) for inputting a call origination request and a 

privacy mode request, and sending means (15) 
responsive to the input means (3) for sending a 
call signal including the inputted call origination 
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Request and the inputted privacy mode request 

3. The apparatus of daim 1 or 2 characterized in 
that the radb telecommunication apparatus fur- 
ther comprises mode assigning means (30) re- 
sponsh^e to the receiving means (21 ) for assign- 
ing the received designated communication 
mode to a communication mode of the apparatus. 

4. The apparatus claimed In any preceding claim 
characterized in that the warning means (5, 76, 
78) comprises sound generating means (78) for 
generating sound. 

5. The apparatus claimed in any preceding claim 
characterized in that the warning means (5, 76, 
78) comprises informing means (5, 76) for inform- 
ing the user of the apparatus that the requested 
privacy mode is not designated by the base sta- 
tion. 



the privacy mode of the apparatus. • 

10. The apparatus of claim 8 or 9 characterized in 
that the aiarming means (9, 76, 78) comprises 

5 sound generating means (5) for generating 

sound. 

11. The apparatus of daim 8, 9 or 10 characterized 
in that the alarm means (5, 76. 78) comprises In- 
fo forming means (5, 76) for informing the user of 

the apparatus that the privacy mode of the appa- 
ratus is cancelled by the base station if the re- 
ceived designated communicatbn mode does 
not correspond to the privacy mode of the appa- i 
15 ratus. - - 

12. The apparatus of claim 11 characterized In that 
the informing means (5, 76) comprises displaying 
means (5) for displaying information indicating 

20 that the privacy mode is cancelled. 



6. The apparatus of daim 5 characterized in that the 
informing means (5/76) comprises displaying 
means (5) for displaying information indicating 

that the requested privacy mode is not designat- 25 

ed by the base station. - - 



13. The apparatus of claim 11 characterized In that 
the informing means (5, 76) comprises voice syn- 
thesis means (76) for generating a synthesized 
voice-indicating that-the privacy mode of the ap- 
paratus is cancelled. 



7. The apparatus of daim 5 characterized in that the 
informing means (5, 76) comprises voice synthe- 
sis means (76) for generating a synthesized voice so 
indicating that the requested privacy mode is not 
designated by the base station. 

8. A radio telecommunication apparatus used in a 
radio telecommunication system, wherein as 
speech signals are selectively communicated 
with a base station in either one of a privacy mode 

or a communication mode other than the privacy 
mode characterized in that the radio telecommu- 
nication apparatus comprises: 40 

receiving means (21) for receiving a mode 
change Indication signal induding a designated 
communication mode from the base station while 
the speech signals are communicated with the 
base station in the privacy mode; and 45 

warning means (5, 76, 78) responsive to 
the receiving means (21) for warning the user of 
the apparatus if the received designated commu- 
nication mode does not correspond to the privacy 
mode of the apparatus. 50 

9. The apparatus of daim 8 characterized in that the 
radio telecommunication apparatus further conv 
prises mode change means (30) responsive to 

the receiving means for changing the privacy 55 
mode of the apparatus to the received designat- 
ed communication mode if the received designat- 
ed communication mode does not correspond to 



14, A radio telecommunication apparatus used in a 
radio telecommunication system, wherein 
speech signals are selecth^ely conwnunicated 
with a first base station covering a first zone in 
either one of a privacy mode or a communication 
mode other than the privacy nrK>de, and wherein 
the first base station sends a mode change indi- 
cation signal induding a communication nrK>de of 
a second base station if the apparatus approach- 
es a second zone covered by the second base 
station characterized in that the radio telecommu- 
nication apparatus comprises: 

- 1- receiving means (21) for receiving the 
mode change indication signal induding theconv 
munication mode of the second base station 
while the speech signals are communicated with 
the first base station in the privacy mode; and 

warning means (5, 76, 78) responsive to 
the receiving means (21) for warning the user of 
the apparatus if the received sent communica- 
tion mode of the second base statton does not 
correspond to the privacy mode of the apparatus. 

15. A method of warning the user of a radio teleconrt- 
municatlon apparatus used in a radio telecommu- * 
nication system, wherein speech signals are se- 
lectively communicated with a base station in 
either one of a privacy mode or a communication 
mode other than the privacy mode characterized 

in that the method comprises the steps of: 

requesting the base station to designate 
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)the privacy mode; 

receiving a designated communication 
mode designated by the base station; and 

warning the user if the received designat- 
ed communication mode does not correspond to s 
the requested privacy mode. 

1 6. A method of warning the user of a radio telecom- 
munication apparatus used in a radio telecommu- 
nication system, wherein speech signals are se- io 
lectively communicated with a base station in 
either one of a privacy mode or a communication 
mode other than the privacy mode characterized 

in that the method comprises the steps of. 

receiving a mode change indication signal is 

including a designated communication mode 
from the base station while the speech signals 
are communicated with the base station in the 
privacy mode; and 

warning the user if the received designat- 20 
ed communication nrrode does not correspond to 
the privacy mode of the apparatus. 

17. A method of warning the user of a radio teleconrv 

— munication apparatus used in a radio telecommu- 25 
nication system, wherein speech signals are se- 
lectively communicated with a first base station 
covering a first zone in either one of a privacy 
mode or a communication mode other than the 
privacy mode, and wherein the first base station 30 
sends a nr^ode change indication signal including 
a communication mode of a second base station 
if the apparatus approaches a second zone cov- 
ered by the second base station characterized in 
that the method comprises the steps of: 35 

receiving the mode change indication sig- 
nal including the communication mode of the sec- 
ond base station while the speech signals are 
communicated with the first base station in the 
privacy mode; and 40 

warning the user if the received sent com- 
munication mode of the second base station does 
not correspond to the privacy mode of the appa- 
ratus. 

45 



50 



55 
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